Porcelains
with leucite crystals dispersed into various glass matrices were prepared for investigating the effects of the leucite crystals on the mechanical strength of glassy porcelain.
The strength of glassy porcelains containing leucite crystals was affected by the differences of thermal expansion coefficients, compositions and deformation temperatures of the glass matrices.
In the case of a large mismatch of thermal expansion between the leucite crystals and boro-silicate glass, the strength decreased with increasing amount of leucite.
In leucite porcelains using a feldspar glass matrix, there was little or no effect of leucite on the strength.
However 
Hardness
The results of Vickers hardness measurements are shown in Fig. 2 . The Vickers hardness values (Hv) of various glass matrices were about 450 Hv. In the case of all glass matrices, the Vickers hardness of porcelains with dispersed leucite crystals was decreased with increases in the amount of leucite.
Thus, the hardness of samples made with the leucite dispersion system was lower than that of the glassy matrix alone. This result indicates that leucite crystals possess a lower hardness than the various glass matrices6). Bending strength The bending strengths of leucite glassy porcelains of various compositions are shown in Table 2 . The bending strengths of feldspar, soda-lime and boro-silicate glass matrices were 81, 64 and 74 MPa, respectively.
The bending strength of composite porcelain consisting of soda-lime glass and leucite crystals was increased with increases in the amount of leucite. In the case of the boro-silicate glass matrix, increases in the leucite content of the matrix were accompanied by decreases in the bending strength.
The strength of feldspar glassy porcelain containing 20wt% leucite was increased compared with that of the glassy matrix alone. However, further addition of leucite over 20wt% caused the bending strength to decrease. SEM and XRD Scanning electron microscopy (SEM) was used to observe the surface microstructure of fractured porcelains. As shown in Fig. 3 , fractured boro-silicate glass porcelain surfaces showed no sign of deflection or bowing of cracks due to destruction. However, deflection and bowing of cracks on the fractured surface were observed with glassy porcelain containing 50wt% leucite. This phenomenon was also observed with composite porcelains of paired leucite and the other glassy matrices. The hydrofluoric acid-etched surfaces of feldspar glass porcelains containing 30 and 50wt% leucite crystal are shown in Fig. 4 . On Table 2 Bending strength values of fired porcelains consisting of glass matrices and leucite crystals (): S.D.
Connected bar shows no significant difference at significant level of 0.05. the surface of specimens containing 30wt% leucite there were microcracks in the glassy matrix around the leucite particles.
Moreover, in the porcelain containing 50wt% leucite, a large crack composed of joined microcracks was observed 3,7).
The leucite crystal phases in feldspar and soda-lime glass porcelains are shown in Figs. 5 and 6 (XRD), respectively.
No crystals other than leucite were detected by X-ray diffraction analysis in glassy composite porcelains after firing.
For the feldspar glass porcelain 
